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(57) A hydraulic system (10) consisting of a hand- 
piece (100) with a lever operated hydraulic pump and a 
fluid reservoir, a connecting tube (200) and a remote 
connector (400) which will seal to a syringe body which 



contains a viscous material. The pump expels fluid from 
the reservoir into the top of the syringe via the connect- 
ing tube where the fluid presses on the syringe plunger 
expelling the viscous material from the primary chamber 
of the syringe. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] 1 . Field of the Invention. The system is utilized 
in a procedure wherein aviscousnnaterial is Injected into 
a body, in general, and to such a system wherein the 
injection is controlled by a remote hydraulic pressure 
pump, in particular. 

[0002] 2. Prior Art. There are certain known surgical 

procedures where a viscous material is injected into a 
body (or body part) while the injection of the material is 
monitored with a fiuoroscope or X-ray type device, The 
material being injected is, typically, a thicl< paste or put- 
ty-like material which is difficult to force through the 
small tube extending from the remote syringe devices, 
In these procedures, the individual who activates the 
system, typically a surgeon, receives repetitive and pro- 
longed exposure to radiation from the monitoring de- 
vice. 

[0003] Currently, several techniques are used to iow- 
er the radiation exposure of the surgeon (or other facil- 
itator of similar procedures). In one such technique lead 
lined gloves are worn by the operator to reduce the ef- 
fect of the radiation. However, the lead-lined gloves are 
heavy and clumsy to use and still require the user to be 
close enough to the field to be subjected to radiation 
scatter. 

[0004] In another technique, a remote syringe body 
expels the fluid through a long tube which extends into 
the radiation field. This device leaves the syringe at the 
original location and uses a secondary fluid to exert the 
force into the radiation field. However, in the known de- 
vices the physical requirements on the user are extreme 
and the pressures required cause numerous failures. 

SUMMARY OF THE INSTANT INVENTION 

[0005] The system of the instant invention consists of 
a hand-piece with a lever operated hydraulic pump and 
a fluid reservoir, a connecting tube and a remote con- 
nector which will seal to a syringe body. The pump ex- 
pels the fluid from the fluid reservoir through the con- 
necting tube into the top of the syringe where the fluid 
presses on the syringe plunger thereby expelling the 
material contained in the primary chamber of the syringe 
therefrom. 

[0006] By using a low viscosity, inexpensive, second- 
ary incompressiblefluid in the connecting tube, theforce 
required to expel material from the syringe can be re- 
duced and the volume of injection fluid, which is typically 
expensive, can be reduced. The use of a small hand 
pump allows the device to be lightweight, compact and 
ergonomically designed. 



BRIEF DESCRiPTiON OF THE DRAWINGS 
[0007] 

5 Figure 1 is a perspective view of one embodiment 
of the manual pump and delivery system of the in- 
stant invention. 

Figure 2 is a partially broken away, exploded view 
of one embodiment of the manual pump and deliv- 
10 ery system of the instant invention. 

Figure 3 is a sectional view of the control valve sec- 
tion of the manual pump part of the instant inven- 
tion. 

Figure 4 is an enlarged, exploded perspective view 
15 of the control valve section of the manual pump part 
of the instant invention as shown in Figure 3. 
Figure 5 is an enlarged, partially exploded view of 
the syringe and delivery portion of the instant inven- 
tion. 

20 Figure 6 is a cross-sectional view of the syringe and 
delivery portion of the instant invention. 
Figure 7 is a partially broken away, partially cross- 
sectional view of an alternative connector construc- 
tion. 

25 

DESCRIPTION OF A PREFERRED EMBODIMENT 

[0008] Referring now to Figure 1, there is shown a 
perspective view of a preferred embodiment of the pump 
30 and delivery system 10 of the instant invention in the 

assembled status. 

[0009] The pump 100 includes a pistol-grip handle 
1 01 which is, typically, ergonomically designed for com- 
fort of the user. A housing 1 03 is mounted at the upper 
35 end of handle 101 . A trigger 102 is pivotally mounted 
within housing 1 03 forward of the handle 101, Typically, 
trigger 102 is designed to comfortably interact with the 
front surface of handle 1 01 . 

[0010] A pressure release valve actuator 104 is also 
40 pivotally mounted in the upper rear section of the hous- 
ing 103. 

[0011] A piston 105 is mounted to the trigger 102 in 
the forward portion of the housing 1 03. Piston 1 05 is se- 
lectively moved in and out relative to housing 1 03 when 
45 the trigger 102 is manipulated by the user. The motion 
of the piston 1 05 activates the pump 100 as described 
infra. 

[001 2] In a prefen^ed embodiment, a conduit 200 com- 
prises a hollow tube of any desired length fabricated of 

50 a flexible plastic material such as nylon. While the con- 
duit 200 is, typically, fabricated of a transparent material, 
this is not a requirement of the invention. The conduit 
200 is attached to the pump 1 00 at or within the housing 
103 as described infra, 

55 [0013] When included in the system, the conduit 200 
is connected to the delivery unit 300 by means of the 
connector 400 for controlling the operation of the unit 
300, as described infra. 
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[0014] The delivery unit 300 includes a syringe 301 
which is, typically, a hollow cylindrical body fabricated 
of material such as polycarbonate which may be trans- 
parent for ease in visualizing the contents thereof. The 
syringe is adapted to be connected to the pump directly 
or via conduit 200. 

[0015] Finger tabs 302 may be formed at one end of 
the syringe 301 , if desired. The finger tabs (or any other 
suitable arrangement) may be utilized by the userto ma- 
nipulate the syringe. A threaded connector (not visible 
in Figure 1 ) is provided at the end of syringe 301 . 
[0016] Plunger304 is disposed within the syringe301 , 
The plunger includes a plunger head 304 which has an 
outer diameter which is quite close to the inner diameter 
of the syringe to provide a close fit to enhance the force 
of the plunger on the contents of the syringe. A seal 305, 
similarto an 0-ring orthe like, is provided at the plunger 
head to provide a seal between the plunger and the sy- 
ringe to prevent leakage around the head of the plunger 
304. 

[001 7] Connector 400 Is rotatably mounted to conduit 
200 to prevent twisting or kinking of conduit 200 when 
the connector 400 is threadedly attached to the delivery 
unit 300 is described infra. 

[0018] Referring now to Figure 2, there is shown a 
partially exploded view of the pump and delivery system 
10 of the instant invention as shown in Figure 1 . 
[001 9] As noted, the pump 1 00 includes a grip handle 
1 01 . In particular, the grip handle 1 01 includes the front 
portion 101 A and the rear portion 101 B which are 
formed of a suitable material such as white abs. The 
front portion 1 01 A and the rear portion 1 01 B are, typ- 
ically, separate components which snap together to 
form the gnp handle 101. 

[0020] A suitable container 110 such as (but not lim- 
ited to) a soft flexible waterproof bag is mounted it the 
grip handle 101. The container 1 1 0 stores a suitable in- 
compressible liquid such as water or the like therein. 
[0021] The valve housing 1 03, mounted at the upper 
end of handle 101, includes opposing sides 103A and 
103B which are formed of a suitable material such as 
white abs. The opposing sides 1 03A and 1 03B are, typ- 
ically, separate components which snap together to 
form for the valve housing 1 03 which supports the trig- 
ger 102 and the valve mechanism body 500. The man- 
ual pressure release valve actuator 1 04, the piston 1 05 
and the connection 201 for conduit 200 are supported 
by the valve mechanism body 500. 
[0022] A piston 105 is mounted to the trigger 102 in 
the forward portion of the housing 1 03. Piston 105 is se- 
lectively moved in and out relative to housing 1 03 when 
the trigger 102 is manipulated by the user. The motion 
of the piston 1 05 activates the pump 1 00 as described 
infra. 

[0023] Piston 105 is, selectively, driven into chamber 
503 (in the valve mechanism body 500) by applying 
pressure to trigger 1 02 which rotates on pins 1 1 2 which 
are rotatably mounted in hub 113 formed on the interior 



of opposing sides 103A and 103B of housing 103. 
Spring 1 1 5 is mounted in the valve mechanism 500 and 
spring loads the piston 1 05 and the handle 1 02 to return 
to the position shown in Figures 1 , 2 and 3. 
5 [0024] The chamber 503 communicates with check 
valves 504, 505 and 506 (described infra) to selectively 
transfer the liquid stored in container 1 1 0 to the conduit 
200 which is connected to chamber 507 (which contains 
check valve 551). 

[0025] The manual pressure release valve actuator 
104 is pivotally mounted in the support bracket 515 by 
pins 504A in slots 51 5A. A ball valve 580 is selectively 
released by rotation of the valve handle 1 04 around the 
pins 504A which opens a release valve In valve mech- 
anism body 500. 

[0026] The end 306 of syringe 301 is threaded for at- 
tachment to the rotating air bleed connector 400 which 
is rotatably connected to the end of conduit 200. 
[0027] Conduit 200 compnses a hollow tube fabricat- 
ed of a flexible plastic material such as nylon. While the 
conduit 200 is, typically, fabricated of a transparent ma- 
terial, this is not a requirement of the invention. The con- 
duit 200 is attached to the body 500 within the housing 
1 03 as described infra. 

[0028] The conduit 200 is connected to the delivery 
unit 300 by means of the connector 400 for controlling 
the operation of the unit 300, as described infra. 
[0029] The delivery unit 300 includes a hollow syringe 

301 which is, typically, fabricated of transparent material 
for ease in visualizing the contents thereof. Finger tabs 

302 are formed at one end of the syringe 301 . The finger 
tabs are utilized by the userto manipulate the syringe. 
[0030] Plunger303 is disposed within the syringe 301 . 
The plunger includes a plunger head 304 which has an 
outer diameter which is quite close to the inner diameter 
of the syringe to provide a close fit to enhance the force 
of the plunger on the contents of the synnge. A seal 305 
similarto an O-ring orthe like is provided at the plunger 
head to provide a seal between the plunger and the sy- 
ringe to prevent leakage around the plunger head 304. 
[0031] Connector 400 is rotatably mounted to conduit 
200 to prevent twisting or kinking of conduit 200 when 
the connector 400 Is threadedly attached to the delivery 
unit 300, 

[0032] Referring now to Figure 3, there is shown a 
partially sectional, partially broken away view of the as- 
sembled control valve mechan ism body 500 of the man- 
ual pump 100 as shown in Figure 2. 
[0033] The trigger 102 is pivotally mounted to the in- 
side of housing 1 03. The piston 1 05 passes through an 
aperture in the mid portion of trigger 1 02 and into cavity 
513 in chamber 503. 

[0034] The inner end 105A of piston 105 includes a 

groove therearound for receiving a suitable seal 116 
such as an O-ring orthe like, An appropriate abutment 
156 (or shoulder) engages the inner surface of the trig- 
ger 102 and one end of spring 115. The spring 115, in 
this embodiment a coil spring, surrounds the inner por- 
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tion of piston 1 05 and the outer surface of channber 503. 
The spring is interposed between abutment 1 56 and the 
shoulder 503A of chamber 503 to spring-load the piston 
105 and the trigger 102 in the outwardly position (i.e., 
to the left in Figure 3). 

[0035] An exit chamber 507 is connected to and com- 
municates with conduit 200. A check valve 551 is pro- 
vided in chamber 507 to control fluid flow from chamber 
513 to chamber 507 via channel 552. 
[0036] Check value 551 includes a ball 562 which is 
spring loaded by spring 563 in check valve 551 to seat 
against the inlet from channel 552 which is defined by 
an O-ring 553 or similar seal set. 
[0037] In addition, chamber 555 is connected to and 
communicates from chamber 51 3 with container 1 1 0 via 
channel 554, Check valve 504 is provided in chamber 
555 to control fluid flow between chamber 51 3 and con- 
tainer 110. 

[0038] In operation, thetrigger 102 is actuated by pull- 
ing toward the handle 101 . The trigger pivots about the 
pins 112 in the hubs 113. In addition, the trigger 102 
bears upon the shoulder 156 of piston 1 05 and pushes 
the piston inwardly against spring 115. 
[0039] As piston 105 moves inwardly in chamber 51 3, 
the contents of chamber 51 3 (initially, air) is compressed 
and forces check valve 504 to remain closed while forc- 
ing check valve 551 open. Thus, the contents of cham- 
ber 513 passes through channel 552 and chamber 507 
into conduit 200. 

[0040] When the trigger 102 is released, the piston 
105 is withdrawn from chamber 513 under force of 
spring 115. This action creates a vacuum in chamber 
513 which draws the fluid from container 110 via check 
valve 504 and chamber 555. 

[0041] Upon the next activation of trigger 1 02, piston 
1 05 again forces the contents (now liquid) from chamber 
51 3 into channel 552, through check valve 551 and into 
conduit 200 to apply pressure at the end thereof. 
[0042] Relief valve 560 is connected between pres- 
sure chamber 513 and the container (reservoir) 110. 
The plug 561 is urged by spring 562 to block the outlet 
orifice 51 4 from chamber 51 3. 

[0043] However, when the pressure in chamber 513 

exceeds a predetermined level, the plug 561 is forced 
downwardly so that the contents of chamber 513 can 
flow through relief valve 560 into container 110. Thus, 
the pressure exerted on and by the contents of chamber 
513 is limited and an over pressure condition in the sys- 
tem is avoided. 

[0044] Similarly, the pressure release mechanism in- 
cluding actuator 104 is mounted at the upper rear por- 
tion of body 500. In particular, pins 504A on the actuator 
104 are pivotally mounted in slots 575 in the pivot sup- 
port which is formed about the chamber 506. Spring 577 
is located in the pivot support 576, typically in a recess 
578. Spring 577 is disposed behind the pivot pins 504 
and slots 575 as so to apply an upward (closing) force 
in the actuator 1 04. The actuator 1 04 includes, typically. 



an opening 579 in the lower surface of the forward sec- 
tion relative to the pivot pins 504. The opening 579 is 
adapted to provide a seat for the check ball 580 as well 
as a passage for a set screw 581 which is adjustable in 
5 the passage relative to the actuator 1 04. 

[0045] The check ball 580 is disposed in a recess 582 
in the support 515 which recess communicates with 
chamber 507. 

[0046] In operation, when a process of pumping has 
been terminated, the actuator 1 04 is pressed at the low- 
er back end thereof. The actuator 1 04 pivots around pins 
504 (against the force of spring 577) . The check ball 580 
is free to move upwardly (within the confines of recess 
582) as determined by set screw 581 , thereby unblock- 
ing the communication with chamber 507. The pressu- 
rized fluid (liquid) applied to chamber 507 via conduit 
552 is immediately released through unblocked recess 
582 wherein pressure in conduit 200 is immediately re- 
leased and possible "run-on" at the output of the system 
is prevented. 

[0047] When actuator 1 04 is released, spring 577 piv- 
ots the actuator to the closed position which returns 
check ball 580 to the blocking position in recess 582 
where it remains under pressure of the actuator as de- 
termined by spring 577. The set screw 581 can provide 
"fine tuning" of the closure operation by check ball 580. 
[0048] Referring now to Figure 4, there is shown an 
enlarged, exploded view of a portion of the control valve 
section of body 500 of the system of the instant invention 
shown in Figures 2 and 3. 

[0049] The pins 112 of trigger 102 are pivotally mount- 
ed to hubs 1 1 3 on the inside of housing 1 03 (sides 1 03A 
and 1 03B, respectively). The piston 1 05 passes through 
an aperture in the mid portion of trigger 1 02 (see Figure 
3) and into cavity 513 in chamber 503. 
[0050] The inner end 105A of piston 105 includes a 
groove therearound for receiving a suitable seal 116 
such as an O-ring or the like. An appropriate abutment 
(or shoulder) 156 (see Figure 3) engages the inner sur- 
face of the trigger 1 02 and one end of spring 1 1 5 which 
surrounds the inner portion of piston 1 05 and the outer 
surface of chamber 503. The spring is interposed be- 
tween abutment 1 56 and the shoulder 503A of chamber 
503 to spring-load the piston 1 05 and the trigger 1 02 in 
the outwardly position (i.e., to the left in Figure 4). 
[0051] The exit chamber 507 is connected to and 
communicates with conduit 200. A check valve 551 is 
provided in chamber 507 to control fluid flow from cham- 
ber 513 to chamber 507 via channel 552. 
[0052] Check value 551 includes a ball 562 which is 
spring loaded by spring 601 in check valve 551 to seat 
against the inlet from channel 552 which is defined by 
an O-ring 553 or similar seal set (see Figure 3). 
[0053] In addition, chamber 555 is connected to and 
communicates with container 110 via channel 554. 
Check valve 504 is provided in chamber 555 to control 
fluid flow between chamber 513 and container 110. 
[0054] Chamber 560 is connected to and communi- 
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cates with chamber 51 3 and container 110. 
[0055] Once again, in operation, the trigger 1 02 is ac- 
tuated by pulling toward the handle 101 . The trigger piv- 
ots about the pins 112 in the hubs 113. In addition, the 
trigger 1 02 bears upon the abutment 1 56 of piston 1 05 
and pushes the piston inwardly against spring 1 1 5. 
[0056] As piston 105 moves inwardly in chamber 51 3, 
the contents of chamber 51 3 forces checl< valve 504 to 
remain closed while forcing check valve 551 open. 
Thus, the contents of chamber 513 passes through 
channel 552 and chamber 507 into conduit 200. 
[0057] When the piston 1 05 is withdrawn from cham- 
ber 51 3, the trigger 1 02 is released, and creates a vac- 
uum therein which draws the fluid from container 110 
via check valve 504. 

[0058] When trigger 1 02 is activated again , piston 1 05 
again forces the contents (now liquids) from chamber 
513 into channel 552, check valve 551 and into conduit 
200 to apply pressure at the end thereof. 
[0059] Relief valve 560 is connected between pres- 
sure chamber 513 and the reservoir 1 1 0. The plug 561 
is urged by spring 562 to blockthe outlet orifice 51 4 from 
chamber 513. 

[0060] Thus, when the pressure in chamber 513 ex- 
ceeds a predetermined level, the plug 561 is forced 
downwardly so that the contents of chamber 513 can 
flow through relief valve 560 into container 110. Thus, 
the pressure exerted on and by the contents of chamber 
513 is limited and an over pressure condition in the sys- 
tem is avoided. 

[0061] Similarly, the pressure release mechanism in- 
cluding actuator 104 is mounted at the upper rear por- 
tion of body 500. In particular, pins 504 on the actuator 
104 are pivotally mounted in slots 575 in the pivot sup- 
port 576 which is formed about the chamber 506. Spring 
577 is located in the pivot support 576, typically in a re- 
cess 578. Spring 577 is disposed behind the pivot pins 
504 and slots 575 as so to apply an upward (closing) 
force in the actuator 1 04. The actuator 1 04 includes, typ- 
ically, an opening 579 in the lower surface thereof in the 
forward section relativ eto the pivot pins 504. The open- 
ing 579 is adapted to provide a seat for the check ball 
580 as well as a passage for a set screw 581 which is 
adjustable in the passage relative to the actuator 504. 
[0062] The check ball 580 is disposed in a recess 582 
(shown dashed) in the support 51 5 which recess com- 
municates with chamber 507. 

[0063] When a pumping process has been terminat- 
ed, the actuator 104 is pressed at the lower back end 
thereof. The actuator 104 pivots around pins 504 
against the force of spring 577, and the check ball 580 
is free to move upwardly within recess 582 (as deter- 
mined by set screw 581) thereby unblocking the com- 
munication with chamber 507. The pressurized liquid 
applied to chamber 507 via conduit 552 is immediately 
released through unblocked recess 582 wherein pres- 
sure in conduit 200 is immediately released an possible 
"run-on" at the output of the system is prevented. 



[0064] When actuator 1 04 is released, spring 577 piv- 
ots the actuator to the closed position which returns 
check ball 580 to the blocking position in recess 582 
where it remains under pressure of the actuator as de- 

5 termined by spring 577. The set screw 581 can provide 
"fine tuning" of the closure operation by check ball 580. 
[0065] Referring now to Figure 5, there is shown an 
enlarged, partially exploded view of the connections of 
the syringe and delivery system of the instant invention. 

10 The conduit 200 is passed through an opening in a cen- 
tral support structure 401 in connector housing 400 and 
joined to a threaded connector 402 by an O-ring 403 
and a ferrule 404. The interior surface of the central sup- 
port structure 401 is threaded to selectively engage the 

15 outer threaded surface of connector 402 and to capture 
O-ring 403 to provide an internal seal, 
[0066] For control purposes, the inner surface of the 
central support structure includes a sloped surface 
which engages the ferrule 404 and a shoulder which en- 

20 gages set screw 402 for proper seating of the seal. 
[0067] In assembly, the conduit is passed through the 
central support structure 401 , the ferrule 404, the O-ring 
403 and the set screw 402. The set screw 402 is thread- 
ed into the threaded portion of support structure 401 to 

25 seal the ferrule and to compress the O-ring to secure 
the conduit in the housing 400 and to provide a seal 
therearound. 

[0068] The housing 401 is also threadedly engaged 
with the threaded end 405 of syringe 301 . The threaded 

30 end may be attached to or integrally formed with the sy- 
ringe body 301 . (The finger tabs 302 may be formed with 
the syringe body, if so desried.) 
[0069] A plunger 304 fits snugly within the syringe 
body 301 and is attached to a seal 305 which prevents 

35 leakage around the plunger. 

[0070] The outlet 31 0 of the syringe is a hollow cylin- 
der or tube which communicates with the interior of the 
syringe. A conventional Luer connector 31 1 is formed at 
the end of the syringe and surrounds the outlet 31 0. The 

40 outlet 310 and the Luer connector 311 are adapted to 
engage, inter alia, a conventional Trocar instrument (not 
shown). 

[0071] Ref ending now to Figure 6, there is shown a 
cross-sectional view of one embodiment of the connec- 

45 tions of the syringe 301 and delivery system of the in- 
stant invention as shown in Figure 5. The conduit 200 
is passed through an opening 410 which is provided in 
a central support structure 401 portion of connector 
housing 400. Conduit 200 is joined to a threaded con- 

50 nector (or set screw) 402 by an O-ring 403 and a ferrule 
404. A portion of the interior surface of the central sup- 
port structure 401 is threaded to selectively engage the 
outer threaded surface of connector 402. A portion of 
the interior surface of support structure 401 is sloped to 

55 engage ferrule 404 to capture O-ring 403 to provide an 
internal seal for the connector 400. That is, the inner 
surface of the central support structure 401 includes a 
sloped surface 406 which engages the sloped surface 
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of ferrule 404 and a shoulder 407 which engages set 
screw 402 for proper seating of the seal. 
[0072] In assembly, the conduit 200 is passed through 
the central support structure 401 , the ferrule 404, the O- 
ring 403 and the set screw 402. The set screw 402 is 
threaded Into the threaded portion of support structure 
401 to seal the ferrule and to compress the O-ring to 
secure the conduit In the housing 400 and to provide a 
seal therearound. 

[0073] The housing 401 is also threadedly engaged 

with the threaded end 405 of syringe 300. The threaded 
end may be attached to or integrally formed with the sy- 
ringe body 301 . 

[0074] Referring now to Figure 7, there is shown a 
partially broken away, partially cross-sectional view of 

an alternative construction of the connector 700 of the 
instant system. The connector 700 includes connector 
housing 701 which, typically, comprises a knurled orfac- 
eted surface portion 702 and a cylindrical end 703. 
These components are deemed desirable but can be of 
other shapes, if so desired. 

[0075] The interior surface 702A of the faceted portion 
702 of the connector is threaded to receive and engage 
the threaded connector on the syringe 300. 
[0076] The interior surface of the cylindrical end 703 
is also threaded to receive and engage the set screw 
704 which is selectively interacted with the connector 
housing 701 . The set screw 704 includes a recess 704A 
at the inner end thereof as well as a tapered surface 
704B surrounding the axial aperture through the recess 
704 A. 

[0077] In assembly, the conduit 200 is inserted into 
the cylindrical end 703 of housing 701 via aperture 705 
which is, preferably, a snug fit. 

[0078] A suitable O-ring 706 Is snugly engaged with 
conduit 200 and mounted in a receiving groove 707 in 
the interior end wall of housing 701 . In a preferred em- 
bodiment, the O-ring 706 is a double O-ring for secure 
sealing around the conduit 200. 

[0079] In this embodiment, the sleeve or ferrule 708 
includes atapered or conic end as well as aflat or wash- 
er-like end. The flat end abuts against the interior sur- 
face of cylindrical end 703 and retains O-ring 706 in the 
groove 707 when the set screw 704 is put in place and 
the tapered surface 704B wedges against the tapered 
or conic surface of the ferrule 707. 
[0080] Thus, either connector 400 or 700 (or any suit- 
able replacement) can be attached to the syringe. There 
are several advantages of the connector designs de- 
scribed above. For example, the connector 400 or 700 
is capable of rotating around the conduit 200 without 
twisting or "kinking" the conduit 200 while maintaining a 
secure seal. 

[0081] The connector 400 or 700 bleeds off any air 
which is present within the syringe when the system is 
connected together. The trapped air, if any, gathers in- 
side the space inside the set screw 402 or 704, respec- 
tively. This air can escape around the conduit 200 as 



sealed by the O-ring 403 or 706, respectively. 
[0082] When the air has escaped, the connector 400 
or 700 seals against the liquid which is in the syringe 
300 (i.e., the drive liquid) and prevents leakage at this 

5 juncture as discussed. 

[0083] That Is, a plunger 304 fits snugly within the sy- 
ringe body 301 and is attached to a seal 305 which pre- 
vents leakage around the plunger. (See Figures 1 and 5) 
[0084] The outlet 31 0 of the syringe is a hollow cylin- 

10 der or tube which communicates with the interior of the 
syringe. A conventional threaded Luer connector 311 is 
formed atthe end of the syringe and surrounds the outlet 

310 as shown in Figure 5. 

[0085] In a typical operation, the pump mechanism 
15 1 00 is assembled as shown in Figures 1 and 2 including 
a liquid such as a saline solution, purified water or the 
like container 110. 

[0086] Substantially concurrently, the viscous materi- 
al is placed into the syringe 301 in a suitable manner 
20 (see infra). The outlet connector 31 1 is connected to the 
application site. In one operation, the outlet connector 

311 is a Luer connector which is threaded to the end of 
a Trocar instrument which has been inserted into place. 
The plunger 304 and seal 305 are placed into the sy- 

25 ringe 301 in proximity to the viscous material. The inlet 
connector 306 of the syringe is threadedly attached to 
the coupler housing 400 (again a Luer fitting can be uti- 
lized). 

[0087] The apparatus is now assembled and ready for 

30 operation. By activating the trigger 1 02, liquid is drawn 
out of container 1 1 0 and forced through conduit 200 via 
the connector 400 or 700 into syringe 301 to exert force 
against plunger 304. As the plunger 304 (with seal 305) 
is forced through the syringe 301 , the viscous material 

35 in the syringe Is forced out through the outlet connector 
310 into the operational tool or to the application site. 
[0088] As described supra, the several check valves 
in the valve portion 500 permit the liquid to flow into the 
conduit 200 under controlled pressure but not in the re- 

40 verse direction. 

[0089] When the application of the viscous material is 
completed, the pressure release valve 1 04 is activated 
to immediately relieve the pressure on the liquid in the 
conduit 200 and, thus, on the viscous material in the sy- 

45 rInge. This quick release of pressure prevents "run-on" 
of viscous material from syringe 301 into the application 
site. 

[0090] Thus, there is shown and described a unique 

design and concept of a manual pump mechanism and 
50 delivery system for viscous materials. While this de- 
scription is directed to particular embodiments, it is un- 
derstood that those skilled in the art may conceive mod- 
ifications and/or variations to the specific embodiments 
shown and described herein. Any such modifications or 
55 variations which within the purview of this description 
are intended to be included therein as well. It is under- 
stood that the description herein is intended to be illus- 
trative only and is not intended to be limitative. Rather, 
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the scope of the invention described herein is limited on- 
ly by the claims appended hereto. 



Claims 

1. A pumping system comprising, 

a source of fluid for selective pressurization, 
a mechanism for applying pressure to said fluid, 
a conduit for selectively carrying said fluid from 
said source when said fluid is pressurized, and 
a container of a viscous material connected to 
said conduit to receive pressurized fluid from 
said conduit to selectively force said viscous 
material from said container. 

2. The system recited in claim 1 wherein, 

said conduit is a flexible tube. 

3. The system recited in claim 1 wherein, 

said source of fluid comprises a reservoir for 
storing said fluid. 



said syringe includes a plunger movable therein. 

12. The system recited in claim 1 including, 

a manual pressure release mechanism oper- 
5 atively connected to said source of fluid for selec- 
tively relieving pressure from said fluid. 

13. A pumping system comprising, 

a source of fluid for selective pressurization, 
10 handle means for supporting said source of 

fluid. 

a mechanism for applying pressure to said flu- 
id, 

said mechanism comprises, 
15 trigger means mounted to said handle means for 
selectively applying pressure to said fluid in 
said source of fluid, 

a conduit for selectively carrying said fluid from said 
source when said fluid is pressurized, and 
20 a container of a viscous material connected 

to said conduit to receive pressurized fluid from said 
conduit to selectively force said viscous material 
from said container. 



20 



4. The system recited in claim 1 wherein, 

said fluid is an incompressible liquid. 

5. The system recited in claim 1 wherein, 

said container comprises a syringe. 

6. The system recited in claim 1 including, 

handle means for supporting said source of 

fluid. 

7. The system recited in claim 6 wherein, 

said mechanism for applying pressure to said 
fluid comprises, 

trigger means mounted to said handle means 
for selectively applying pressure to said fluid in said 
source of fluid. 

8. The system recited in claim 6 including, 

housing means formed with said handle 
means, and 

valve means mounted in said housing means 
for controlling the movement of said fluid from said 
source of fluid through said conduit. 

9. The system recited in claim 1 including, 

connector means for connecting said conduit 
to said container. 



25 14. The system recited In claim 13 including, 

housing means formed with said handle 

means, 

valve means mounted in said housing means 
for controlling the movement of said fluid from said 
30 source of fluid through said conduit, and 

connector means for connecting said conduit 
to said container. 

15. The system recited in claim 10 wherein, 
35 said connector includes, 

a hollow housing for receiving an end of said 
conduit through an axial opening therein, 

a set screw threadedly engaged with the inte- 
rior of said hollow housing and surrounding said end 
40 of said conduit, 

seal means surrounding said end of said con- 
duit, and 

ferrule means surrounding said end of said 
conduit, 

45 said set screw adapted to force said ferrule 

means and said seal means into contact with the 
interior of said hollow housing to provide a seal 
around said conduit in said hollow housing. 

50 



10. The system recited in claim 9 wherein, 

said connector means rotates about said con- 
duit to permit selective bleeding of air from said con- 55 
tainer. 



11. The system recited in claim 5 wherein. 
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